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We introduced self-assembled dendrimers,1,2a

linear2 and fullerene-cored star3 polymers and 
block copolymers4 based on pseudorotaxane
formation (below) between various macrocyclic
hosts and guest salts. 
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To better understand and predict the behavior 
of such supramolecular systems, fundamental 
host/guest equilibria have been explored.5

•We proposed a model which accounts for ion pairing as well as 
electrolyte activities in host/guest systems (above) 
•We showed that association constants for complex formation 
(Kap), ion pair dissociation constants (Kipd), and activity 
coefficients may be readily derived from a series of well-
designed experiments over a range of concentrations, and 
determined that previously used methods for determining 
“Ka,exp” values are incomplete.
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The degree of 
polymerization, n, 
in a self-assembled 
polymer is highly 
dependent upon 
Kap, as the  
adjacent graph 
shows. 0 1 2 3 4 5 6 7
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To assist in folding of bis(5-hydroxymethyl-1,3-phenylene)-32-crown-10 (1) to 
complex paraquats (2) we used ditopic species that hydrogen bond to the OH groups; 
this results in ~10X increases in Ka.6 To provide preorganized hosts, we designed 
and synthesized new bicyclic species, cryptands. The simplest one (3) resulted in a 
100X increase in Ka relative to 1.7 Based on analyses of the  X-ray structures we 
designed and prepared 4, which contains a pyridyl N-atom in a position for H-
bonding to the β-protons of the paraquat guest; 4 very strongly binds paraquat 2a with 
Ka > 106 M-1,  ~10,000X that of 1! Its X-ray structure shows the interaction between 
the pyridyl N and the β-protons of the guest.  As can be seen from the graph on the 
previous page, application of this system should be capable of producing 
supramolecular (i. e., noncovalent) polymers with more than 2000 repeat units!
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